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1 Introduction

Hyder Consulting has been commissioned by Winten Property Group to prepare a desk top
study report on geotechnical and groundwater aspects in response to the Director General's
Requirements for a Project Application for the site located at 88 Christie St, St Leonards.

The site is described as Lot50/DP3175, Lot4/DP560889, Lot71/DP542079, Lot72/DP542079,
Lot10/DP3175, at Christie Street, St Leonards. The existing site is shown in Figure 1.

This report presents an assessment of the site geotechnical conditions and groundwater
aspects. Our discussions and recommendations are made with respect to potential geotechnical
issues that may arise from the subject site development. The possible design solutions and the
potential impacts of the development on the adjacent buildings, infrastructure and utilities are
discussed in this report. Also recommended are the groundwater related issues including the
potential groundwater inflow towards the basement excavation and ongoing treatment of
groundwater. The mitigation measures that may be employed to address the identified issues
are discussed in the report.

Lot71/DP542079 Lot50/DP3175

Lot72/DP542079
Lot4/DP560889

Lot10/DP3175

Figure 1: Existing Site Location ("AUSIMAGE © Sinclair Knight Merz Pty Ltd 2010")
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2 Information Collected

At this desk top study level we have collected the following geotechnical and groundwater
related information:

e Database search to assess the surface conditions
e Review of the geological map related to the subject site

e Geotechnical information search of the surrounding sites to appreciate the sub-surface
ground conditions and the groundwater information

e Asite walk over inspection and evaluation to identify any potential visible risks related to
the proposed development
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3 Surface Conditions

The proposed commercial building is to be located at the corner of Christie Street, Christie Lane
and Lithgow Street, St Leonards. The existing ground falls from Christie Street to Lithgow
Street, with a general trend of ground dipping down in a south and west direction.

The existing buildings have generally one level of car park, with two levels at the corner block of
Christies Street and Christie Lane. Retaining walls were noted at the carpark level.

The North Shore Railway Line is close to the subject site to the west of the proposed
development site as shown on Figure 1.
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4.2

4.3

Sub-surface Conditions

Local Geology

The Sydney 1:100,000 Geological Sheet 9130 (1983) indicates that the site is close to or on the
interface between Ashfield Shale and the underlying Hawkesbury Sandstone which is described
as medium to coarse grained quartz sandstone with very minor shale and laminite lenses. At the
interface between Ashfield shale and the Hawkesbury Sandstone the Mittogong Formation is
also encountered and is characterised by the interbedded sandstones and shales.

At the subject site there could be fills and residual clays over weathered and interbedded
sandstone and shale with fragmented zones and joints. At depth good quality sandstone
bedrock is generally anticipated with some clay and shale seams present within better quality
sandstone.

Previous Investigations

A number of geotechnical specialist consultants have established databases of their previous
site investigation data. These were approached to determine whether their databases have
information from developments in the vicinity of the subject site.

It was found that Jeffery and Katauskas Pty Ltd (J&K) carried out the original site investigation
works for four sites within about 300m distance. A letter report by J&K dated 11 May 2010
outlined their findings of the sub-surface condition is presented in Appendix A of this report.

Based on the J&K report a summary of the sub-surface ground condition may be described as
follows:

e Fill of varying thickness but is expected to be of the order of 1 to 2m.
e Residual soil of varying thickness but it may be anticipated to be of about 1 to 4m.
e Shale of varying weathering and strength overlying the Hawkesbury Sandstone.

As there is no site-specific information, the above profile could vary significantly from the
adjacent sites.

Site Walkover

A site walkover inspection was carried out by Dr Jim Yang of Hyder Consulting. A visual
inspection of the carpark basement was carried out to assess the exposed material at the base
and side walls of the basement.

The following was noted during the site visit:
e Retaining walls were seen from some of the side of carpark basement/space.
e No soil or rock was exposed at the time of site inspection.

e Some seepage was observed from the retaining walls at the time of inspection as
shown on Figure 2 and Figure3.

e Adrain at the bottom of the retaining wall was noted to divert the seepage to the pits.
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Figure 2: Observed groundwater seepage at the bottom of a retaining wall

Figure 3: Observed groundwater seepage at the bottom of a retaining wall
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4.4 Groundwater

Based on our site observation and the information provided by J&K from the following can be
interpreted:

e Groundwater table is likely to be at or below the existing basement level, possibly at a
depth of 3 to 6m.

e “Shallow” seepage may originate from the perched water within the soils behind the
retaining walls although the source of water is unknown.

e Groundwater is likely to be present predominantly within the rock defects in the rock
mass.

The quality of the groundwater is unknown at the time of writing this report.

We understand from Winten Property Group that there are 9 levels of basement at the
constructed Forum development site which is referred as Site 4 in J&K report. The groundwater
table of the subject site may have already been drawn down by the deep basement at the
Forum site as it is only about 150m away.
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5 Proposed Development

A set of concept development plans and sections are provided to Hyder Consulting by Winten
Property Group. A concept plan at ground and a typical cross sections prepared by BatesSmart
are presented in Appendix B. The proposed development is primarily for commercial use with
the tower being 17 levels (about 75m) above the ground level. Up to 7 levels of basement for
car parking is proposed. The typical cross-section shows that the proposed excavation at the
Lithgow Street is about 19m and about 22m at Christies Street respectively.
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Geotechnical Issues and Recommendations

The proposed basement excavation of the order of 19m to 22m depth is likely to draw down the
existing ground water level down if a “drained” basement is to be constructed.

Near vertical excavation in soil and residual as well as the very low strength shale or sandstone
will require shoring system during construction and for the long term stability. Particular attention
should be paid to the deep weathering of shale encountered at the adjacent sites. Excavation
within the good quality can be near vertical with localised rock support.

Based on our evaluation of the collected information and our past similar project experience we
consider that the proposed development is feasible at this concept stage from geotechnical and
groundwater perspectives. However we anticipate that the following key issues related to
geotechnical and groundwater aspects should be considered in the post concept design
development and construction:

1 Noise and vibration — There are two sources of noise and vibration. The first one is
anticipated from demolition works of the existing building. The second one is expected to
be from the excavation works for the basement. These activities may have a potential
adverse impact on the adjacent buildings and people working or living in these buildings.
Appropriate design and construction methodologies can be developed to mitigate these
issues.

2 Services and utilities will need to be identified and relocated if required prior to
demolishing and excavation works.

3 Retaining or shoring system may be required for the existing building during demolition
and for the excavation of the basement levels to ensure structural integrity of the adjacent
buildings and basements.

4 There could be potential geotechnical and groundwater related impacts of the
development on the existing North Shore Railway Line. These can be assessed during
design development and appropriate mitigation measures can be undertaken if required.

5 Temporary and/or permanent shoring system will be required to retain the soil and
residual as well as the weak shale overlying the good quality sandstone so that the
basement excavation can be carried out in a safe manner.

6 Groundwater inflow is likely to be encountered during basement excavation. The volume
and quality of the groundwater will depend upon the characteristics of the defects within
the rock mass and the water recharge source.

7 Ground movement may occur due to stress relief resulting from the basement excavation.
The magnitude of movement is dependent upon the lock in stresses within the rock mass.
It often occurs in a sudden and rapid manner, which may lead to instability of the
excavated rock face and cracking /movement in slabs of the adjacent buildings as well as
the utilities and underground services such as water mains. Appropriate design solutions
and construction methodologies can be developed to mitigate these issues.

8 Any significant geological features such as water-bearing dyke intersecting the project
site or in the close vicinity of the subject site that may have an impact on the development
should be identified and considered.

In order to address the above key issues we recommend that a comprehensive geotechnical
site investigation be carried out after the concept plan approval but prior to detail design and

development. The geotechnical investigation plan should be designed such that the identified
key issues will be appropriately addressed.
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Appendix A

Letter Report from J&K
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS
ABN 17 003 550 801

Jeffery and Katauskas Pty Ltd ‘, :
< ¢

AS/NZS 150 9001 PO BOX 976, NORTH RYDE BC NSW 1670
Certified Tel: 02 9888 5000  Fax: 02 9888 5001

Cemwrd Langoen Cartficanes S Email: engineers@jkgroup.net.au

11 May, 2010
Ref: 24004WNlet

Hyder Consulting Pty Lid
Level 45, 141 Walker Street
NORTH SYDNEY NSW 2060

ATTENTION: Dr Jim Yang
Dear Sir
DESKTOP STUDY

PROPOSED DEVELOPMENT
88 CHRISTIE STREET, ST LEONARDS, NSW

This letter reports the results of a desktop study for the proposed development at 88
Christie Street St Leonards, NSW. The study was commissioned by Dr Jim Young of
Hyder Consulting Pty Ltd by email dated 6 May 2010 and was carried out as outlined
in our email dated 5 May 2010.

From email correspondence with Dr Jim Young of Hyder consulting Pty Ltd, we
understand that a Part 3 application is being made for a proposed development at the
above address. For this application, information is required on anticipated subsurface

conditions, both geotechnical and hydrogeological.

The scope of this study was limited to providing existing subsurface information from

previous investigations completed on nearby sites.

Principais: L J Speechley BElHons) MEngSc; P Stubbs BSciEng) MICE FGS; D Treweek QipTech; M
= % == B F Walker BE DIC MSc. Senior Associstes: D J .Bisss BE(.Hons) MEngSc; A L Jackaman BE MEngSc; CONSULT AUSTRALIA
= B o A J Kingswell BSc{Hons}) MSc; F A Vega BSciEng) GDE; P C \Wright BE(Hons) MEngSc: A Zenon BSclEng) GDE. o
e g Ao Associates: P O Roberts BSc MSc; W Theunissen BE MEngSc; A B Walker BEHonsl MEngSce. W

Principai Consultants: £ H Fletcher BSc|Engt ME; R P Jeffery BE DIC MSc.
Member Firm
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NEARBY SITES IDENTIFIED

The following nearby sites were identified from our database as having relevant

subsurface information obtained during previous geotechnical investigations:

Site 1: Albany Street -~ approximately 300m to the east of the site.

Site 2: Pacific Highway — approximately 200m to the east of the site.

Site 3: Lithgow Street — approximately 50m to the south of the site.

Site 4: Forum Development, north side of Pacific Highway - approximately

150m north of the site.

Details of the investigations carried out and the subsurface conditions encountered
are discussed below. A selection of borehole logs for the above sites have also been
included with this letter. The approximate location of the subject site and the nearby

sites is shown on the attached Figure 1.

INVESTIGATION DETAILS AND SUBSURFACE CONDITIONS
Site 1

The elevation of site 1 is significantly higher than the subject site, being located uphill

towards crows nest.

Two boreholes (BH1 and BH2) were drilled on this site to a maximum depth of 18m.

BH2 was diamond cored from a depth of 7.5m and a copy of the borehole log is

attached.

Fill was encountered in both boreholes to a maximum depth of 1.2m

Residual silty clay was encountered from beneath the fill to depths of 2.8m and 4m.

Interbedded weathered shale and sandstone bedrock was encountered from beneath

the residual silty clay in both boreholes. The bedrock was generally extremely
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weathered and of extremely low strength, or distinctly weathered and of very low
strength. Some higher strength {typically very low to low strength) bands were

encountered within the poorer quality bedrock profile.

Minor seepage was encountered at a depth of 10.5m in BH1, however, both
boreholes were ‘dry’ on completion of augering. No piezometers were installed to

allow for ongoing groundwater monitoring.

Site 2
Three boreholes (BH1, BH2 and BH3) were drilled to depths between 14.65m and
24.20m using spiral augering and diamond coring techniques. Borehole logs for BH1

and BH3 are attached.

Surficial fill was encountered in all of the boreholes to depths between 0.4m

and 0.8m.

Residual silty clay was encountered from beneath the fill to depths between 1.7m

and 2.5m.

Deeply weathered shale of extremely low and very low strength was encountered in
all of the boreholes to depths between 9.4m and 16.0m. The deeper shale in one of

the boreholes was interbedded with silty clays of hard strength.
in BH1, medium strength shale was encountered below a depth of 11.5m, and high
strength shale below a depth of 12.4m. Core loss was experienced in this hole

between 11.8m and 12.4m depth.

In BH2, the shale was of extremely low and very low strength to the depth of

termination at 14.65m.
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In BH3, extremely low strength sandstone was encountered from a depth of 16.0m
and sandstone bedrock of high strength from a depth of 21.1m to termination at

24.2m depth.

Groundwater seepage was encountered in BH3 at a depth of 7.2m during augering.
BH1 and BH2 were 'dry’ during augering. No piezometers were installed to allow for

ongoing groundwater monitoring.

Site 3

Five boreholes (BH1 to BHB) were drilled to depths between 9.0m and 11.5m. Three
boreholes (BH6 to BH8) were subsequently drilled to a depth of 4.5m. All of the
boreholes were drilled using spiral augering techniques only. Borehole logs for BH1

and BH4 are attached.

The five initial boreholes disclosed the following profile:

® Fill to depths between 0.3m and 2.2m.

e Residual clays to between 1.1m and 4.2m depth.

o Sandstone bedrock below this. The upper approximately 3m were generally
highly weathered and of very low strength, with medium strength sandstone
below this. Shale bands were encountered in some of the sandstone bedrock,

° Groundwater was present at depths between 3.6m and 6.6m on completion of

the fieldwork.

The three subsequent boreholes disclosed the following subsurface profile:

® Surficial fill to a maximum depth of 0.4m,

® Residual clays to a depths between 1.8m and 1.8m

° Sandstone bedrock below the residual clays. The upper 0.4m to 0.6m was
extremely weathered and of extremely low strength, with less weathered and

higher strength sandstone bedrock encountered below this.
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° All of the boreholes were ‘dry’ during and on completion of drilling.

No piezometers were installed to allow for ongoing groundwater monitoring.

Inspections of the cut faces during excavation showed the subsurface profile to be
highly variable, with numerous extremely weathered bands and clay bands within the
sandstone bedrock strata. The cut faces required significant stabilisation treatment in

some areas. Some record photographs of the excavation faces are attached.

Site 4

Twenty two boreholes {BH1 to BH22) were drilled by others to depths between 1.4m
and 5.0m using spiral augering techniques. A number of the boreholes were
extended to a maximum depth of 23.1m using diamond coring techniques. The

surface RL of the boreholes varied between 74.4m and 79.9m, datum unknown.

Fill and residual silty clay was encountered in all of the boreholes to RLs between

69.4m and 78.6m.

Highly weathered shale with variable strength sandstone bands was encountered in

two of the boreholes to RLs of 72.5m and 72.0m.

Variable strength sandstone was encountered across the site to RLs between 58.6m
and 70.5m. The sandstone generally comprised interbedded layers of extremely low
to very low strength and medium to high strength sandstone. Some extremely

weathered shale bands were also present within this sandstone.
Better quality sandstone bedrock of medium o high strength was encountered below

the variable quality sandstone bedrock. Some minor extremely low strength shale

lenses were present within he better guality sandstone.
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Groundwater was encountered in two of the boreholes at depths between 4.1m and

6.0m. No piezometers were installed to allow for ongoing groundwater monitoring.

OVERVIEW

The 1:100,000 Geological Map of Sydney indicates that the site lies close to or on
the interface between Ashfieid Shale and the underlying Hawkesbury Sandstone. At
this interfaces the Mittagong formation is also encountered and is characterised by

interbedded sandstones and shales.

The upper profile encountered was variable with residual clays over weathered shale
and interbedded sandstone and shale with fragmented zones and joints. At depth,
good quality sandstone bedrock is generally anticipated though some clay and shale

seams will likely be present within the better quality sandstone.

Seepage would be expected from the upper profile, say about 3m to bm depth.

GENERAL COMMENTS

Occasionally, the subsurface conditions between the completed boreholes may be
found to be different (or may be interpreted to be different) from those expected.
Variation can also occur with groundwater conditions, especially after climatic
changes. If such differences appear to exist, we recommend that you immediately

contact this office.

This report has been prepared for the particular project described and no responsibility
is accepted for the use of any part of this report in any other context or for any other
purpose. Copyright in this report is the property of Jeffery and Katauskas Pty Ltd.
We have used a degree of care, skill and diligence normally exercised by consulting
engineers in similar circumstances and locality. No other warranty expressed or

implied is made or intended. Subject to payment of all fees due for the investigation,
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Borehole No.

CORED BOREHOLE LOG 1
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Drill Type: INTERTECH 550  Bearing: — Logged/Checked by: S.P./@\
T CORE DESCRIPTION POINT DEFECT DETAILS
[ [LOAD
b g o INDEX sD;:Eng%E DESCRIPTION
7] - o o] H - A
5 E ]S | Pt i € 2 |20 | (mm) Type, inclindtion, fhickness,
5 B = = miner componsnts. % < = P ¥ g « coaling.
g 3 §' & L& Specific General
5
START CORING AT 5.88m
5_
CORE LOSS 1.25m
7.-4.
SHALE: dark grey with pale XW | EL- - Be, 0°, I8
grey laminae bedded at 0. V0L b 00 16
" Be, 09, IS
- Be, 09,18
8._.
FULL
RET— [ 4]
URN
CORE LOSS 1.20m
10 -
= SHALE: dark grey, bedded at | DW jV0L-L
== 0. - J,40° P, §
= - . 70-90°, P, §
== L . £5, 00 30mm.t
i - €8, 0% 10mm.t
=T - €5, 0%, 20mm.1
== - €8, 00, 20mm.t
I — W Ll
e
EWQ:E"E ow- | M
= SW
BT CORE L0SS 0.55m




Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

CORED BOREHOLE LOG

"¢

Borehole No.

1

Drill Type: INTERTECH 550

Bearing: —

3/3
Client:
Project: PROPOSED COMMERCIAL/RESIDENTIAL DEVELOPMENT
l.ocation: Sire 2
Job No. 15192W7Z Core Size: NMLC R.L. Surface: ~93.3m
Date: 10600 Inclination: VERTICAL Datum: ASSUMED

Logged/Checked by: S.P./@

K] CORE DESCRIPTION POINT DEFECT DETAILS
S o NBEX | DEFECT
8 x| &1 3 i _| 2 TH | SPACING DESCRIPTION
9 i3> E Rock Type, grain character £ - STRENG Type, inclination, thickness
N I istics, colour, structure, LB I, {50) (mm) plenarity, roughness, coating.
5 s £ £ minor components. % = s ! !
g é §' (sg g % Specific Generat
12 CORE LOSS
E—— SHALE: dark grey. DwW—1 H
SW
b - 4B0%PRS
Cl . 4, 75°, P, 5
| o - XWS, 00, 20mma
FULL
RET—
URN

- ), 459.80°, P, §

-, 8%, P, 8

COPYRIGHT

16 -1

18—

END OF BOREHOLE AT 14.85m
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS k

Borehole No.

BOREHOLE LOG 3

114
Client:
Project: PROPOSED COMMERCIAL/RESIDENTIAL DEVELOPMENT
Location: SATE 2
Job No. 15192WZ Method: SPIRAL AUGER R.L. Surface: ~91.3m
INTERTECH 550
Date: 12—-6-00 Datum: ASSUMED
Logged/Checked by: P.R./QJ,
b -
o
b a-l [»)] E - 332
4 ?,: o —~ 8 = ~ T = B
9 by ® E g DESCRIPTION oSt | o8 £ Remarks
) - 2 | uE 558 | Bd g
36 e = & w0 =g £ o%o
28 lnidlln K] g 2 =0 T58 £ 555
S sRn i a & 55 0% | he | oo
0 [asan CONCRETE: 100mm.t
PID=0.0 . = | FILC: Siify clay, medium MC=PL | - e
plasticity, brown and grey,
with fine to medium grained
N = 7 igneous and shale gravel.
z g4 CH SILTY CLAY: high plasticity, MC<PL |VSi-H 400
PID=0.0 : brown and red brown, with o 340 | RESHAL
. frace of fine to medium 220
1 gralned sub-—rounded shale -
and irenstone gravel.
N >01/0 4 gs abox;ﬁ, ] H 450 L
10,1 et L) ut moltled grey with fricble 440
\40mm R F==3 = |\bonds. STxw=pw [T Low e Bt
= SHALE: grey, with ihin high
2“}- strength ironsfone bands, - RESISTANCE
= SHALE: grey and brown, with VL
= thin bands of silly clay of
= high plasticity, and brown -
= mottling.
35 .
4~ -
5-F -
6
AFTER - as above, XwW
PULLING = but with extremely strength - VERY LOW 10
ROTARY gt low bands. LOW RESISTANCE
CASING —:: L
Y == i
7 =1
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS 4(

Borehole No.

BOREHOLE LOG 3

2/4
Client:
Project: PROPOSED COMMERCIAL/RESIDENTIAL DEVELOPMENT
Location: : SATE 2 '
Job No. 15192WZ7 Method: SPIRAL AUGER R.L. Surface: ~91.3m
Date: 12—6-00 INTERTECH 550 Datum: ASSUMED
Logged/Checked by: P.R./f}
7 3
5 g g | 8 > 42
E & % E|l 2% S2~N5 B
3 @ 5 E| % o DESCRIPTION o5t | T2 Eg Remarks
9o - O IR 1= 552 1 oY | £=
50 - B A ca Tow = THT
28 Bl 9 S o | £9 958 | £3 | 568
oo L)) ic [ 6] =0 EOE e Xao
7T = SHALE: as above. XW VL
b..__w
8 CH | "SITY CLAY: high plastioily, MC<PL | (Vai-
dark grey, wilh a trace of H) L. NO DRILLING
thin bands of sexiremely RESISTANCE
weathered, extremely low F
strength shale.
9 ................................................................ b e i e
SPT =" 'SHALE/SILTY CLAY: dark . IMC<PL/TH 800 OCCASIONAL
20/ :{:—é’—' high p/lcsficiiy‘ are erey XW / a{ '.;500 L BANDS OF VERY
li50mm R vzz4 1 T | LOW RESISTANCE
10404 -
_—_Z"_/_:
_._é/ / |-
N > 14 E== 600 |
NN 22 N
m == > r
- 11—-“”/““{"/": -
L
w2’/ WITH THIN
N>,37 P77 2900 | FRIABLE BANDS
20/ e >600
NOOmm Ry "m
13M%”‘HA‘/"’H/: [
i
22




Jeffery and Katauskas Pty Ltd J(
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

BOREHOLE LOG 3

COPYRIGHT

Date: 12-6-00

3/4
Client: )
Project: PROPOSED COMMERCIAL/RESIDENTIAL DEVELOPMENT
Location: S‘TE e oTmmEmeT o T
Job No., 15192W7Z Method: SPIRAL AUGER R.L. Surface: ~91.3m

INTERTECH 550 Datum: ASSUMED

Logged/Checked by: P.R./@{/

i ~~
W o
m [l [N
5 Z L. =~ 8 & ~o | &|
g v @ £ o 3 DESCRIPTION oSE | 22 Eg Remarks
27 - - = | 3% 522 | B 2E
38 LB | 8| g8 BT | 5. | BE%
sy BEA i a & 55 =8z | hid | 2L
4 B SHALE/SILTY CLAY: dark grey, Mo<PL/| H/
L high  plasticity. xw | EL !
~r_‘éjé/_:
H.—.C—/_/_-
:é/_/_'
L
16 ........................... L ARSSFEEEEEREEEREY EEREEREEEIE FEFTERETE KPR e e e e e e e
SPT - SANDSTONE: fine grained, XwW EL |.. - -
23/ light grey. |+
1 00mm
T THIN BANDS OF
17 1] L LOW RESISTANCE
13m5 o
B XW-DW | L—M
BANDS OF LOW
TO MODERATE
L RESISTANCE
19 -
20 Y XW EC
VERY LOW
RESISTANCE
REFER TO CORED BOREHOLE LOG
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CONSULTING GECTECHNICAL AND ENVIRONIMENTAL ENGINEERS

Borehole No.

CORED BOREHOLE LOG 3

414

Client:
Project: PROPOSED COMMERCIAL/RESIDENTIAL DEVELOPMENT
l.ocation: DITE 2.
Job No. 15192WZ Core Size: NMLC R.L. Surface: ~91.2m
Date: 12-6-00 Inclination: VERTICAL Datum: ASSUMED
Drill Type: INTERTECH 550  Bearing: — Logged/Checked by: P.R./@L
T CORE DESCRIPTION igmg DEFECT DETAILS
2 A
= o INDEX DEFECT
b4 E € | @ | Rock Type, grain character— £z ~ | STRENGTH SPACING Type ingﬁﬁgﬁ!;“oiﬁickness
- I 2 istics, colour, structure, 8 G | (50) mm) pigﬁa’rify roughn‘ess coaling.
5 S £ minor compenents. < & s ! ! 9
s 5 &8 § £ Specific General

20

21 | START CORING AT 21.Tm -

: + [ SANDSTONE: fine grained, pw | H

T l{ghi grey, bedded at 0 {0

- €5, 0° 8mm.t

Lo . LAMINATED BAND, 0°, 26mm.t
22—5 - 24,659, P, R, 2bmm SPACING
D0 b - CS,0° 55mm., HP = >600kPa

FULL
RET~
URN
- Cr, 10°, 10mm.1

23 1t

- XW BAND, 109, 5mm.t

241 4 %
o - J,70°% P, R

TTEND OF BOREHOLE AT 24.2m

25

26

COPYRIGHT

4L,




JEFFERY AND KATAUSKAS PTY. LT,

Borehoie No.

7

L
Client: !
Project: TEQ sl ODEVELOAMAIENT
Location: LATE R ’
Job Ne. GIED AW Mathod:  S/2ou@as ACGER
Oate: sl BT M TORALOWER RIG
3
bk
@
= ot e~
8 Fewn | 2| S 1 . lzz | b8
2 - ) £ 9 9 DESCRIPTION @ g £ Yy %"6 Remarks
e Y TESTS ~ = s SO | A (6w
[l ] ‘ = Ny R o B Ny
5 < prv] 5. i 'a s n T
28 & 8 SlE 8 c&|8%w
P .
G S o» o G {38 S0 |0 | kP
Pudos Sacndly olay, lfow
- J /}/cas;"‘/éf'?"f, v&llowish -
braawe) 00d brewe:, Ane fo
1 @A zyfa}nec:’ s S ate=ly Vs, -
. with o Froca off 9/(_:«'.{1./_‘:" ’ -
reest Libres pmo
_ choreoal %-’/a(;mer)v‘s
AT 376
0.5 2 35 [T
1,5, 6 o e I
2 |
: ol n i | CLAY T m@etonn ~ Piah .57 TER
44 /.‘J/mﬁ 7‘/&/7’)5 Drorfge. hrown | MCEL Zzo [
0.5 ana yellow bHrown wEH 3[30
- SomE Fng gromed sond, “’g 42 B
. f anel  Ffrowe A root Fibes .
3 o
yaAVA RS SHTY SANDY LAY fow
-1 / N ,0{05 #Erty, by Fe8h by " RESHII L
3V Ko o medhonr gromed N
RN . Seored .
N BE &35 cbove, but etk ggg
25, Some wanstone bonds. ssn = By arED v
v sl B - 5 322 | ¢ BT REFLSAL
SANODESTONE | Fine Yo :
Iy E e 7
AFTER o5 e sraunes, whitish o ﬁ’{fﬂﬁﬁf;é_
f 0% hrs brawe , hrighly weothered, v
waak, somea’ wrons fone " RESGTANCE
Lomads, YT H SOAME
[ WEAR BAarnos
"3
@3 bV, bt grayish ~ MODERATE
white, mocsrateh . Vi AIGH
ey therad | w@ak - et BT
e 1 = Sron g - ROELSIS AN
o
a5 obove, bt necioms N #IGY T BT
5:”7’(:/)9 B e emsiearies f K’f_ﬁ'/,‘:ﬂ?’ﬂ/\/d‘l}l
iy fer bhechdeo! wenlk - WP SOArE
Ehale bonols '}ggﬁ,ff’@ 7




JEFFERY AND KATAUSKAS PTY. LTD.

Borehole No,

7

Zi
Client:
Project: TED  LLEAB  OEVELOSAENT
Location: SUITE 3
Job No, BIED S Method; .5/2masl ACGER
Date: S &7 A TR ALPOWER RIG
[
Z
E'} (= & = s g v
g TR I e T . .| BE] 88
= " E i DESCRIPTION @ 5 5¢C |o&g Remarks
T o & | TESTS = = 35 |28 |€e€5
5 B2 + e 7 g |gh (Rl
° 8 g & o lE & 6 5 & 3 o.
a foe g} (GIN B4 FO |0 kPa.
I
EAND T TONE  Fine  Fo | Hrgw v Ber
K ATEC iy Qfm.rr'aéa’ é}/é)/f.'s‘fa SREGLT FANCE
white, reoclerate’ . | bwve orce s Seomad
wea The red’, mec it NI S DEFRATE
Sheng , ocao sl - BANDT.
wiezerk’ Ghexlen Bonols
£3.%8, =
8 —
[
9 : .
ans  xbhove. | Hut 9}‘6})!/.5/." 9 HIsH T
whte | moderars ! By RESISTANCE
weot ﬁn.afc_’:’c‘.f/ el riinn "
.}37’&')/:9.
/i e
2.5, B o -
] Ens OF  BOREHODLE =
[/ie e
/ﬂv-— -




JEFFERY AND KATAUSKAS PTY. LTB.

Borehole No,

EHOLE LOG - e

Client:
Project: TED LB DEVELOPAMENT
Location: HBATE B cC
Job No. BLED S Method: Soneal AOGER
Date: i T A VLR APNER RIG
B
@
@
L o —
§ rewo | 2| S % i . 18& | §¢8
z w (S 9 BESCRIPTION 8 15 & fwig Remarks
9., & | TESTS | T 2lze 5¢ |58 jcgs
E7 ava VIR E e o
25 & 4 a | 3 28 12 Irde
ool g @ o le B 2 a S o
LG4 S ] (G =0 O m kPa,
£ H BV AIIAGHL, LR i
Flb sondy eloy, o R
h ,p/asa‘/c'/:‘y/ ot b Larower
TAanOY £LA Y. k3w e s pyerey vl B
/:/osr"/c.'r‘)// & Hewesh oo
N =2 b erm ey DrEsng l); Do, Fie 3?2
2.5 ter rm@clairt cyro e son) oo EsremATED ¥
r ; . > b A
N with Soen@ (FEnsSTene e By REFLSAL
aravels foYal
7 " = T 0 AP ELATE
SANDISTENE : Srie Gromed) - (et B
whidish grey encd hght " RESISTANCE
grey, extrems) WorH G
naorhereo, very weok L AN DS
'? et
wr i i ter beckda of
1reons Tomne  Latrls. a
0.5 -
s above , bot e To X IV Pold
meeliie gravined, Koht By RESIS TANCE
gray, pighrl wea-//aefem; - . Z/Tfiq S
WESK SO Ao im 810N N Oﬁ A'E:f g =
With  Sorn@ 1ronsFone
Dancs . -
o8 I
.
25 mbove, bt meoium G H TTE T BT
Steonng  with occostne! . < *“‘3”‘;”" &
shale’ bonas, . n(_:_‘:" ’s':nAM_A
¥ | AP E R ATIE
ABTER BAr s
£ haur -
3




JEFFERY AND KATAUSKAS PTY, LTD,
Borehoie No.

4

%&m g E % am E Eﬂm 2'/,2
Client: }
Project: TED 2Ll DEVELOMAENT
{ocation: =ITE 3
Job No. BLED S Method:  SPmAL ACGER
Date: 2 87 M VR ALCWER RIG
-
2
[ ™ — ar
& & 0 = > Eu
g FIEL @ 91 € 23 s
g |, RED g ST % DESCRIPTION JElE8R I ES Remarks
B ool 2 TESTS = .i:q T E g g oa ::g‘%
3 51 B = SRl P oG g0 (fog
2 8t E o. a [ 8 £ C . o
v ] [ iy 9 0 o GO
(G ) (:?J 120 =0 o kPa.
i
SAND STONE T oS obog . Al T B
1 RESLS TANGE
- T
- DCE AE IO AL
AL FERR T E
- BANDIS
& Lo
0.5 ]
2O |} o
. 9 —— - "
. END OF BoREHoLE B
o -
i e
{2 __
/3 -
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Appendix B

Architectural Plan and Sections

Commercial Development, 88 Christie Street, St Leonards—Desktop Study Report - Geotechnical and Groundwater
Hyder Consulting Pty Ltd-ABN 76 104 485 289 Page 39
f:\aa003230\reports\geotech and groundwater\88 christie st\f0001-aa003230-nsr-01.docx



Plan at ground level

Commercial Development, 88 Christie Street, St Leonards—Desktop Study Report - Geotechnical and Groundwater
Page 40 Hyder Consulting Pty Ltd-ABN 76 104 485 289
f:\aa003230\reports\geotech and groundwater\88 christie st\f0001-aa003230-nsr-01.docx



Typical Cross-Section

Commercial Development, 88 Christie Street, St Leonards—Desktop Study Report - Geotechnical and Groundwater
Hyder Consulting Pty Ltd-ABN 76 104 485 289 Page 41
f:\aa003230\reports\geotech and groundwater\88 christie st\f0001-aa003230-nsr-01.docx



